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COMPLETE SPECinCATION 

Improvements in or relating to Flux Coated Low Hydrogen 
Welding Electrodes 



We, English ELEcnac-ARC Welding 
Company Limited, (fonnerly Arc ManuTac- 
turin-g Company Limited), a Biitisili Company, 
. Off Aotarc Works, NitsMH, Glasgow, S.W3. 
5 and Edward Roberts, a British Subject of 
;&igHsh Electtic-Arc Welding Company 
Limited, Actarc Works, Nitshllj Glasgow, 
S.W3. do ihereby dcdare the invendoD^ fear 
wMch we pray that a paitent may be granted 
10 to us, and tiie mothod by wMdi- it is to bs 
perfoicmed;, to be pardiaikziy de^bed in 
and by lie foDowmg statement:— 

The piTCserrt invention is for improvemaits 
in or relating to flux coated low hydrogen 
15 welding electrodes. The surface of a welding 
electrode is normally covered with a flux 
mateiaai in order to provide protection from 
atmospheric contamination aid to produce 
slag which inhibits l!be formatioD; of oxide 
20 on the weld. 

Typical of the materials used in the coat- 
ing of low hydrogen electrodes are iimestone, 
fluoispar, -ferto-manganese, iron powder, 
rutfle, zircon aimi claya, togedier with a bind- 
25 ing agent. Electrodes so coated may be em- 
ployed in the welding of mild steel, high ten- 
sile steel, chrome mciybdenum steels, high 
alloy steds and austeninc steels. 
It has long been a problem to produce a 
30 basic coated decirode which as a low hydro- 
gen content and which will absorb water only 
at a slow rate and to a small extent. Such 
moisture resistance would ensure greater free- 
dom from the welding efiEects which are 
35 associated with water present in the electrode 



The water content of an electrode coating 
is the source of the hydrogen imparted during 

\Priu ' 



the welding process to ite weld metal and to 
adjust zones of die parent metal. If this 40 
hydrogen concentration is high, then the weld 
and/or the parent metal may develop cracks. 
It has been found that the maximum permis^ 
sdble moisture in the coating is 0.2% by 
weight of tlje coating of the weild is to be 45 
i&ee ^romi cracks. The water in die electrode 
coaling is noimdly prssent as water of cry- 
stallization, or is in combination with the 
flux minerals, or is taken up by^ hjfgroscopic 
materials contained in "die coating. Certain: 50 
materials are unsuitable for use in the coat- 
ings which are «o be applied to low hydrogen 
wdding electrodes, on account of the water 
of crystallization which they contain e.g. mica. 
Other materials;, such as aMi metal conganic -.55 
pressing agents, for example ailkali metal 
alginates, such as sodiimi! alginate, or sodium 
carboxymethylcetlulbse wMdi are used to 
faciiiitate manufacture, may however, after 
heat ixeatmiaait at baldng temperatures nor- 60 
mally associated with basic coated electrodes, 
produce very hygroscopic materials. It is fre- 
quently necessary to bake the coating at rda- 
tivdy high temperatures in order to remove 
the hydrocarbons and water contained in the 65 
binders and pressing agents. This tempera- 
ture may be as high as.^ 500°C. Althou^ in 
practice temperatures within the range 350** 
C. to 450°C. are more commonly employed. 

According to the present invention, there 70 
is provided a method of preparing a mois- 
ture resistant coated low hydrcjgen wdding 
electrode, which method' comprises applying 
to the surface of the electrode, a moisture 
resistant basic flux and subsequently subject- 75 
ing the coated electrode to heat treatment 
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a temperature -withia the range 520^C to 
620**C, whereiit there is incorporated in ^e 
moisture resistant basic flux 10% to 25% by 
weight on the -wai^t of the fliix cf an alkali 
5 metal silicate solution binder having an alkali 
metal silicate content of from 35% to 45% 
by weight of the wei^t of the solution and 
. a molecular ratio of silica to alkali metal 
oxide in ihe alkali metal silicate within the 

10 mige 2.9:1. to 3.9:1. 

It has been found that the moisture ab- 
sorption resistance of the coating is improved 
by ensuring that the flux is substantially free 
from hygroscopic materials, such as residues 

15 of heat treated alkali metal organic 
pressing agents and other alkali metal com- 
pounds and materials which are hygroscopic, 
for example, alginates, potassium carbonates, 
sodium carbonate potassium oxide, sodium 

20 oxide, and calcium oxide. 

The binder may comprise sodium silicate 
or potassium silicate aqueous solution which 
may be used as sodium silicate or potassium 
silicate in the first -instance, or may be a 

25 mixture of the two. 

The lower 'tentpera<ture limit for the heat 
treatment is 520*'C. and the maximum is 
620**C-, ance above this temperature there 
is a loss of coating adhesion and a softening 

30 of the smaller diameter core wires. 

It will be appreciated that the exact nature 
of the coating composition will depend an 
•the material being welded. For instance, a 
flux suitable for an electrode to be utzd in 

35 the welding of mild steel would have the 
following composition: — 

Parts by 
weight 

Limestone 15 to 45 

40 Fluorspar 0 to 30 

Rotfle 40 to 0 

*Ferro-manganese 10 to 2 

*Ferro-diicon 10 to 0 

*Ferro-titamum 0 to 10 

45 Iron powder 50 to 0 

Zircon 25 to 0 

Clay 0 to 6 

Organic Pressing Agent 4 to C 

(to give a total of 100 parts by weight) 

50 *These ferro-alloys may be replaced m 
whole or part by ferro-manganese, sHico 
manganese or other deoxidising agents. These 
ccMQStituents are thorougiily mixed. To ICO 
parts by weight of this powder, 10 to 25 

55 parts by weight of alkali liquid binder are 
added in accordance with the mvention and 
mixed to form a paste with which the elec- 
trode is then coated. 
In a simile manner, a flux suitable for an 

60 electrode to be used an the welding of low 
alloy high tensile creep resisting steel or 
for the hard facing of steel, would have the 
following compoaticm in paits by weight: — 



Parts 

Limestone 25 to 37 65 

Fluorspar 12 to 18 

Rudle 0 CO 38 

*Ferro-manganese 0 to 50 

*Ferro-silicon 5 to 7 

♦Ferro-titanium 2 to 15 70 

Ferro-molybdenum 0 to 13 

Nickel 0 to 10 

Chromium metal 0 to 35 

Ferro-chromium 0 to 25 

Ferro-boron 0 to 4 75 

Clay 3 to 8 

Organic pressing Agent 0 to 2 

(to give a total of 100 parts by weight) 

♦These ferro-alloys may be replaced in 
whole or in part by ferro-naanganese, silico- 80 
manganese, or odier deoxidising agents. 

The quantity of alkali metal silicate solu- 
tion binder required is from 10 to 25 parts 
by weight of binder to ICO parts of the above 
constituents. The resulting composition is 85 
mixed to form a paste and the electrode sur- 
face then coated as before. 

For the welduig of austenitic steel, a typical 
flux composition would be in parts by 
weight: — Parts 90 

Limestone 16 to 30 

Fluorspar 6 to 22 

Ferro-niobium 0 to 8 

Ferro-chromium 0 to 17 

Chromium Metal 0 to 12 95 

Ferxo-molybdenum 1 to 12 

Felspar 0 to 11 

Rutile 0 to 40 

Nickel 0 to 5 

*Ferro-manganese 1 to 15 100 

*Ferro-titanium 0 to 8 

Clay 4 to 6 

Organic pressing agent 0 to 2 

(to give a total of 100 parts by weight) 

♦These ferro-alloys may be replaced^ in 105 
whole or in part by ferro-manganese, silico- 
manganese or other deosidising agents. 

The quantity of alkali liquid binder re- 
quired is within the range 10 to 25 pans 
by weight to lOO parts of the above con- 110 
stituenis. 

Following is a description by way of ex- 
ample only of methods of cairying the in- 
vention into effect. 

Example I 115 
A flux composition suitable for coating an 
electrode to be employed in the welding of 
mild steel was prepared from the following 
constituents: — Parts by 

;weight 120 
Limestone 30 
Fluorspar 26 
Rutile 7 
Ferro-manganese 6 
Ferro-silicon 6 125 

Iron powder 16 
aay 6 
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The dkafi metd sfficatse soluiion tdader 
comaining fran 35% to 45% by weight of 
sodium and/or potassium silicates and hav- 
ing a moleciilar ratio of silica- to ailkaH metal 

5 oxide of 3.3 to 1.0 was added to the fiuxbg 
compositioii in a pTopartion otf 22 parts by 
weight of solution to 100 parts by weight of 
the compositicii. The whole was thoroughly 
mixed and coated on to the electrode which 

10 was then heat (treated ait a temperainTC of 
520"C 

The wdding elec&ode coatied with the com- 
position dtscribed: above was moisture resist- 
anit and was suitable iar -die welding of maid 
15 sted. 

Example II 
fluxdng composition suitable for the 
coating of an electrode to be used in the 
welxiing of low alloy high tensile creep r^st- 
20 ing steel was prepared having the following 
compositLon:: — 

Parts by 

Lmestone 
25 Fhioispar 
Rutile 

Ferro-maaganese 
Faro-silicon 
Ferro-titanium 
30 Feiro-molybdmum 
Chromdum metal 
Clay ^ 

Organic pressing agent 
24 part by v^eight of an alkali metal sili- 

35 cate solution- binder were added to 100 parts 
ot the powder. The alkali metal silicate solu- 
tion binder contained between 35 and 45% 
•by weight of silicate; the molecular ratio of 
sUica to aJkaJi metal oxide was IS: 1. 

40 The composkkm was thotougMy mixed to 
form a paste and was subsequently coated on 
to the surface of the electrode. The coated 
electrode was ehen heat treated at a tempera- 
ture of about 550''C. 

45 This moisture resistant electrode was ad- 
mirably suited ifor the welding of creep lesi^- 
ing sted. 

Example HI 
A fluxing composition was made up hav- 
50 ing^ the followmg composition in parts by 
wedgiht: — 

Paxts 

Limestone ig 
Fluorspar 7 
55 Fcrro-niobiuni 6 
FOTo-chromium n 
Fetro-moiybdenum 

Ruitile" 35 
Nackd 2 
60 Ferro-manganese 9 
Qay 5 
18 parts by weight of an alkali metal sili- 
cate solution binder were added to 100 parts 
by weight of the oompositioD. The alkali 
65 metal salicate solution bander contained be- 



33 
16 
3S 
4 
6 
4 
2 
2 
4 
1 



tween 35 % and 45% of sodium and/or potas- 
mm siHcates and the molecular ratio of 
silica to alikaili metai oxide was 3;0. Tht flux 
ccnnpoation and binder were dicroughly 
mixed and coated on to the electrode which 70 
was then heat treated at a temperature of 
520*^0 The coaled electrode was moisture 
lesdsjjant and ms smiable for the welding of 
austenitic steel. 

Example IV 75 
A flmc coating for a welding electrode was 
prepared from a fluxing composition contain- 
ing ihe following ingredients: — 

Parts by 
wdght 80 
Limestone 30 
Fluorspar 20 
Ferro>-mangan£se 4 
Ferro-silicon 5 
Iron powdiCT 29 85 

Ruidile 10 
Oay 5 
To the above composition w^ added an 
ailfcaili meteJ' silicate binder soluition compris- 
ing a mixt^e of solutions of sodium silicate 90 
and potassium silicate of die (followmg com- 
positions (based on die above d^cribed flux- 
ing compoation): — 

Parts by 
weight 95 
Sodium silicate solution 7^ 
Potassium silicate solution: 15 
^ The sohitions of sodium silicate and potas- 
sium saicate each contained between 35% 
and 45% of sodium and potassium aUcates, 100 
respectively, and the molecuto ratio of 
sSlica* Do ailifcaJi metal oxide in each solution: 
was about 3 : 1. 

The flux composition and hinder were 
thoroughly mixed prjor to coating on the 105 
electrode. The coated electrode was then 
heat treated at a tempemture of 520*'C. 

The rate of at^oiption of moisture of this 
coated dectpde undfer concMons of high- rela- 
tive humidity is shown as curve A in the 110 
graph accompanying the provisional -specifi- 
cation:. On the same graplh is reEtt^enited by 
curves B^Q and' D a aange of moisture ab- 
sorption rates nonmaly found with -haac 
coated low hydrogen dccftrodes. 115 

As cam be seen> the moisture resistant 
eleotrode tested under conditions of relatively 
ihigh relative humidity, absorbs moisture at a 
rate coipderably slower than the best of the 
conventional iypes. Furthmnore, die mofc- 120 
ture level of die deotrode coated in accord- 
ance with the pr«ent invention remains below 
the permisable 0.2% maximum levd for a 
mudh longer period. 

WHAT WE CLAIM IS:— 125 
1. A metho d of preparing a moisture resist- 
ant coated' low hydiogen wdding electrode, 
which method comprises applying to the but- 
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face of the cleotrode a moistare resistant basic 
flux, and subsequently subjecting the costed 
electrode to heat treatment at a tempera- 
ture TOthin the range 520°_C. to 62G°C. 
'wiherdn there is incorporated in the moizture 
reristant basic flux 1G% to 25% by weight 
on the weight of the flux of an alkali metal 
silicate solutdon binder having an alliali metal 
silicate content of from 35% to 45% by 
weight of the wei^t of the solution and a 
molecular ratio of silica to dfcali metal oxide 
in the alkali metal silicate within the range 
2.9:1 to 3.9:1. 

2. A method as claimed in claim 1 where- 
in the alkali metal alicate is sodium silicate 
or ,potassium silicate. 

3. A method as claimed in claim 1 where- 
in die bmder comprises a mixture of sodium 
silicate and potassium silicate, 

4. A method as claimed in any preced- 
ing claim wherein the flux^ is substantially 
fee from hygroscopic materials. 

5. A mediod as daimed in any prareding 
daim whecdn the flux has the following 
compoaiion: — 

Parts by 
weight 
15 to 45 
0 to 30 
40 to 0 
ICto 2 
10 to 0 
G to 10 
50 to 0 
25 to 0 
0 !to 6 
4 to 



40 



45 



Limestone 
Fluorspar 
Rutile 

Ferro-manganese 
Ferro-silicoii 
Ferro-iitanium 
Ircm powder 

Clay 

Oiganic Pressing Agent 
giving a total of lOO parts by weight, and 10 
to 25 parts by wei^t of alkali metal siH- 
cate solution binder. 

6. A method as claimed in any one 
claims 1 to 4 wherein die flux has the com- 
no^tion in parts by weight: 
^ Parts 
Limestone 25 to 37 

Fluorspar 12 to IS 

Rutile 0 to 3S 

Ferro-manganese 0 to 50 



Feno-silicon 
Ferro-titanium 
Ferro-molybdenum 
Nickel 

Chromium metal 
Ferro-chromium 
Ferro^boron 
Clay 

Organic pressing Agent 



5 to 7 

2 to 15 
0 to 13 
0 to 10 
0 to 35 
G to 25 
0 to 4 

3 to 8 
0 to 2 
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giving a total of 100 parts by weight and 
10 to 25 parts by weight of alkali metal sili- 
cate solution binder. 

7. A method as claimed in any one of 
claims 1 to 4 wherein the flux has the com- 
position in parts by weight: 

Parts 

Limestone 16 to 30 

Fluor^ar 6 to 22 

Ferro-niobium 0 to 8 

Ferro-chromium 0 to 17 

Chromium Metal 0 to 12 

Ferro-molybdenum 1 to 12 

Felspar 0 to 11 

Rutile 0 CO 40 

JEckel 0 to 5 

Ferro-manganese 1 to 19 

Ferro-timium 0 to 8 

Qay ^ 4 to 6 

Organic pressing agent 0 to 2 

giving a total of 100 parts by weight of 10 
to 25 parts by weight of a alkali metal sili- 
cate solution binder. 

8. A method as daimed in any one of 
claims 5, 6, and 7 wherein any one or more 
of the ferro-alloys are replaced in whole or 
part by ferro-manganese, silico-manganese 
or other deoxidising agents. 

9. A method as claimed in claim 1 stib- 
stantially as hereanbefore described with 
reference to any one of the specific Examples. 

10. A moisture resistant coated low hydro- 
gen welding dectrode when prepared^ by the 
method claimed in any preceding claim. 

BOULT, WADE & TENNANT > 
111 & 112, Hatton Garden, London, E.C.I 
Chartered Patent Agents 
Agents for the Applicant(s) 
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